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(C) A pre-examination search has been conducted. 

The search was directed towards a storage system. In particular, the 
search was directed towards a storage device system in a computer system 
having a plurality of superior devices and a plurality of storage device systems 
for receiving write-in data from at least one of the superior devices. 

According to the present invention, the storage device includes a 
physical storage device, responsive to a logical volume which is controlled so 
that identical data is saved across the plurality of storage device systems, for 
storing data on the logical volume, a device for saving the time of reception on 
which writing data was received from a superior device, a communication 
interface device for transmitting write-in data addressed to the logical volume 
and a corresponding reception time to another storage device system and for 
receiving write-in data and corresponding reception time from the storage 
device system and a data consistency holding control device for affecting 
control to write write-in data which was received from the superior device and 
write-in data which was received through the communication interface device 
into the physical storage device after such write-in data has made to wait in a 
temporary storage device for more than a predetermined time from the 
reception time corresponding to the write-in data to the logical volume, so 
that, when write-in data which was received from the superior device and 
write-in data which was received through the communication interface device 
are written in an overlapped manner into the same storage location of the 
physical storage device, they are written in the order of the reception time 
thereof. 
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The search of the above features was conducted in the following areas: 

Class Subclass 

707 200-204 

709 217-219 

711 100, 111-114, 118, 161-165 

714 5-7 

Additionally, a computer database search was conducted on the 

USPTO systems EAST and WEST. 

(D) The following is a list of the references deemed most closely related to 
the subject matter encompassed by the claims: 

U.S. Patent Number Inventors 

5,504,861 Crockett et al 

6,052,758 Crockett et al 

6,148,383 Mickaetal 

6,463,501 Kern et al 

6,487,645 Clark et al 

6,647,474 Yanai et al 

6,701 ,455 Yamamoto et al 

6,81 6,951 Kimura et al 

6,871,271 Ohran et al 

A copy of each of these references (as well as other references uncovered 

during the search) is enclosed in an accompanying IDS. 

(E) It is submitted that the present invention is patentable over the 
references for the following reasons. 

It is submitted that the cited references, taken individually or in 
combination with each other, fail to teach or suggest the invention as claimed. 
In particular, the cited references, at a minimum, fail to teach or suggest in 
combination with the other limitations recited in the claims: 
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a first feature of the present invention as recited in independent claims 
1 and 5, wherein a device is provided for saving the time of the section on 
which write-in was received from a superior device, 

a second feature as recited in independent claim 1 , wherein a data 
consistency holding control device is provided for affecting control to write 
write-in data which was received from the superior device and write-in data 
which was received through the communication interface device into the 
physical storage device after such write-in data has been made to wait in a 
temporary storage device for more than a predetermined time from the 
reception time corresponding to the write-in data to the logical volume, and 

a third feature of the present invention as recited in independent claim 
5, wherein a data consistency holding control device is provided for effecting 
control with reference to the table to write write-in data to the logical volume 
for which more than a predetermined time has passed from the reception time 
into the physical storage device in the order of the older reception. 

The references considered most closely related to the claimed 
invention are briefly discussed below: 

Crockett (U.S. Patent No. 5,504,861) discloses a method and system 
for real-time remote copying of direct access storage device (DASD) data. 
The system provides an improved design and method for shadowing write 
updates at a primary site to a secondary site such that writes to the secondary 
site are optimized with full recovery capabilities. The method includes a step 
for shadowing record updates, where the record updates are transmitted 
asynchronously from a primary site to a secondary site. The secondary site 
includes secondary storage devices providing disaster recovery capabilities 



4 



(1 I 

for the primary site, where the record updates are assembled in consistency 
groups for shadowing the record updates in real time and in a sequence 
consistent order. A primary data mover collects sets of record updates and 
corresponding record set information into self describing record sets, the self 
describing record sets further being assembled into consistency groups where 
each record update is ordered according to a primary system synchronized 
time-stamp. The primary data mover asynchronously transmits the self 
describing record sets to the secondary system in real time. The secondary 
system includes a secondary processor for receiving the transmitted self 
describing record sets, and a secondary storage subsystem for shadowing the 
record updates. A secondary data mover is coupled to the secondary 
processor optimizing secondary I/O operations for each consistency group of 
record updates for storing each record update in sequence consistent order. 
(See, e.g., Abstract and column 2, line 59, through column 3, line 40). 

However, unlike the present invention, Crockett '861 does not teach or 
suggest that the storage device system has a table in which the reception 
times corresponding to each write-in data which is waiting in the temporary 
storage device are arranged in the order from an older one, and a device for 
searching write-in data to determine for which data said more than the 
predetermined time has passed from the reception time. More particularly, 
Crockett '861 fails to teach or suggest the above described first feature of the 
present invention recited in independent claims 1 and 5, the above described 
second feature of the present invention as recited in independent claim 1 and 
the above described third feature of the present invention as recited in 
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independent claim 5 in combination with the other limitations recited in each of 
the independent claims. 

Crockett (U.S. Patent No. 6,052,758) discloses a system for detecting 
and isolating errors in a direct access storage device. The system isolates 
errors in a remote copy system. A first controller writes data to a volume in a 
first direct access storage device (DASD) and maintains a copy of the data in 
a cache. The first controller transfers the data in the cache to a host system 
via a first communication line. The host system then transfers the data 
transferred from the first controller to a second controller via a second 
communication line. The second controller writes the data transferred from 
the host system to a volume in a second DASD. A volume pair is comprised 
of a volume in the first DASD and a volume in the second DASD, where for 
each volume pair, the second DASD volume backs-up data stored in the first 
DASD volume. If an error related to a volume pair is detected, then the 
operation of transferring the data in the cache for the volume pair related to 
the error to the second controller via the host system is suspended. 
Information on the detected error is written to a first data set. Further, after 
the transfer of data from the cache is suspended, information on a location of 
data written to the first DASD volume in the volume pair related to the error is 
written to a second data set. The information in the second data set is used 
to determine the location of data written to the first DASD volume of the 
volume pair related to the error while the transfer of the data to the second 
DASD volume of the volume pair is suspended. Upon correction of the error 
related to the volume pair, data written to the first DASD volume at the 
determined location is transferred to the second storage controller via the host 
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system for storage in the second DASD volume of the volume pair. The 
system also includes a data mover that time stamps data updates in the 
primary DASD to insure that updates are done in the secondary DASD in the 
same order as they were done in the primary DASD. (See, e.g., Abstract, 
column 1, line 59, through column 2, line 33, and column 4, lines 27-43). 

However, unlike the present invention, Crockett '758 does not teach or 
suggest that the storage device system has a table in which the reception 
times corresponding to each write-in data which is waiting in the temporary 
storage device are arranged in the order from an older one, and a device for 
searching write-in data to determine for which data said more than the 
predetermined time has passed from the reception time. More particularly, 
Crockett 758 fails to teach or suggest the above described first feature of the 
present invention recited in independent claims 1 and 5, the above described 
second feature of the present invention as recited in independent claim 1 and 
the above described third feature of the present invention as recited in 
independent claim 5 in combination with the other limitations recited in each of 
the independent claims. 

Micka (U.S. Patent No. 6,148,383) discloses a data storage system 
that employs a universal timer to perform asynchronous peer-to-peer data 
mirroring. Generally, this is achieved by primary and secondary controllers 
cooperatively performing periodic consistency checks according to the 
universal timer. The peer-to-peer backup system of the invention includes a 
primary storage site and a secondary storage site. There are multiple primary 
storage sub-sites each having a counterpart secondary storage sub-site. 
Each sub-site, both primary and secondary, is in communication with a 
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universal timer, such as a global positioning system (GPS). Each primary 
sub-site receives ordered data updates, and stores the updates at the primary 
sub-site in that order, optionally time stamping each update to designate its 
storage time according to the universal timer. Each primary sub-site also 
transmits the updates and corresponding time stamps to its counterpart 
secondary sub-site. Each secondary sub-site receives updates from its 
counterpart primary storage sub-site and stores the updates to a journal of the 
secondary sub-site. Whenever a periodic timer interval of the universal timer 
expires, several things happen. Each primary sub-site sends its counterpart 
secondary sub-site a confirmation message identifying updates sent in the 
expired interval. Also in response to the interval expiration, each secondary 
sub-site checks for receipt of the confirmation message. If no confirmation 
message has been received, the secondary sub-site takes a predefined 
action, such as waiting, entering a suspended state, or executing a predefined 
disaster recovery routine. Only if the confirmation message has been 
received does the secondary sub-site check the journal for presence of all 
updates identified by the confirmation message; if present, the secondary 
sub-site commits the journaled updates to secondary storage. (See, e.g., 
Abstract and column 2, line 33, through column 3, line 32). 

However, unlike the present invention, Micka does not teach or 
suggest that the storage device system has a table in which the reception 
times corresponding to each write-in data which is waiting in the temporary 
storage device are arranged in the order from an older one, and a device for 
searching write-in data to determine for which data said more than the 
predetermined time has passed from the reception time. More particularly, 
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Micka fails to teach or suggest the above described first feature of the present 
invention recited in independent claims 1 and 5, the above described second 
feature of the present invention as recited in independent claim 1 and the 
above described third feature of the present invention as recited in 
independent claim 5 in combination with the other limitations recited in each of 
the independent claims. 

Kern (U.S. Patent No. 6,463,501) discloses a method and system for 
insuring data consistency across groups of storage areas and, in particular, 
insuring data consistency in a mass storage device comprised of a plurality of 
storage systems. Each update has an update time the update was made. 
There are multiple groups of data storage areas. For each group, updates to 
the data storage area in the group are stored in a journal for storing updates 
to the group, where there are multiple journals. An indication is made in a 
memory area for each group of a group update time comprising a most recent 
update time of the updates in the group. The update time for each update in 
the group is not greater than the group update time. A determination is made 
of a minimum group update time across all the groups. At least one update is 
applied to storage if the update time for the update does not exceed the 
minimum group update time. The data storage areas may be partitioned 
among a plurality of computer systems, and may be maintained in at least one 
primary and secondary storage. The data storage areas may also comprise 
volumes, with each group including at least one volume. The groups of 
updates may also be maintained in a journal. (See, e.g., Abstract and column 
2, line 64, through column 3, line 40). 
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However, unlike the present invention, Kern does not teach or suggest 
that the storage device system has a table in which the reception times 
corresponding to each write-in data which is waiting in the temporary storage 
device are arranged in the order from an older one, and a device for 
searching write-in data to determine for which data said more than the 
predetermined time has passed from the reception time. More particularly, 
Kern fails to teach or suggest the above described first feature of the present 
invention recited in independent claims 1 and 5, the above described second 
feature of the present invention as recited in independent claim 1 and the 
above described third feature of the present invention as recited in 
independent claim 5 in combination with the other limitations recited in each of 
the independent claims. 

Clark (U.S. Patent No. 6,487,645) discloses a method and apparatus 
for employing a fairness approach to selectively allow or reject updates to a 
data storage subsystem, in order to avoid overrunning the data storage 
subsystem's update buffer. When a primary data storage subsystem receives 
updates for local storage and backup at a counterpart secondary storage 
subsystem, the primary subsystem institutes device-specific, fairness-driven 
update blocking to avoid overrunning the primary subsystem's update buffer 
with updates destined for any one physical or logical device. The primary 
subsystem initially receives update requests, logs the updates in an update 
buffer, stores the logged updates in primary storage, and finally copies the 
updates to the secondary storage subsystem. Each update request includes 
update data and also identifies a corresponding logical device, physical 
device, or other targeted subpart of primary storage. The primary subsystem 
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maintains a counter or other update activity indicator that represents update 
activity for each storage subpart. The update activity may comprise the 
number or size of updates contained in the buffer for that subpart. For each 
update request, the primary subsystem consults the update activity indicator 
to determine whether the identified subpart's update activity exceeds a 
prescribed level. If not, the update data is stored in primary storage. 
Otherwise, if the update activity is excessive, the primary subsystem rejects 
the update. Optionally, the primary subsystem may selectively override 
certain rejections to prevent starving updates for that subpart. (See, e.g., 
Abstract and column 2, line 43, through column 3, line 29). 

However, unlike the present invention, Clark does not teach or suggest 
a data consistency holding control device for effecting control to write write-in 
data which was received from the superior device and write-in data which was 
received through the communication interface device into the physical storage 
device after such write-in data has been made to wait in a temporary storage 
device for more than a predetermined time from the reception time 
corresponding to the write-in data to the logical volume, so that when write-in 
data which was received from the superior device and write-in data which was 
received through the communication interface device are written in an 
overlapped manner into the same storage location of the physical storage 
device, they are written in the order of the reception time thereof. More 
particularly, Clark fails to teach or suggest the above described first feature of 
the present invention recited in independent claims 1 and 5, the above 
described second feature of the present invention as recited in independent 
claim 1 and the above described third feature of the present invention as 
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recited in independent claim 5 in combination with the other limitations recited 
in each of the independent claims. 

Yanai (U.S. Patent No. 6,647,474) discloses a data storage system 
and method for automatically providing and maintaining a copy or mirror of 
data stored at a location geographically remote from the main or primary data 
storage device. The invention features a system which automatically, without 
intervention from a host computer system, controls storing of primary data 
received from a primary host computer on a primary data storage system, and 
additionally controls the copying of the primary data to a secondary data 
storage system controller which forms part of a secondary data storage 
system, for providing a back-up copy of the primary data on the secondary 
data storage system which is located in a geographically remote location from 
the primary data storage system. At least one of the primary and secondary 
data storage system controllers coordinates the copying of primary data to the 
secondary data storage system and at least one of the primary and secondary 
data storage system controllers maintains at least a list of primary data which 
is to be copied to the secondary data storage device. At least one of the 
primary data storage system controller and the secondary data storage 
system controller maintains a list of primary data which is to be written to the 
secondary data storage system. (See, e.g., Abstract and column 2, line 26, 
through column 3, line 43). 

However, unlike the present invention, Yanai does not teach or suggest 
a data consistency holding control device for effecting control to write write-in 
data which was received from the superior device and write-in data which was 
received through the communication interface device into the physical storage 
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device after such write-in data has been made to wait in a temporary storage 
device for more than a predetermined time from the reception time 
corresponding to the write-in data to the logical volume, so that when write-in 
data which was received from the superior device and write-in data which was 
received through the communication interface device are written in an 
overlapped manner into the same storage location of the physical storage 
device, they are written in the order of the reception time thereof. More 
particularly, Yanai fails to teach or suggest the above described first feature of 
the present invention recited in independent claims 1 and 5, the above 
described second feature of the present invention as recited in independent 
claim 1 and the above described third feature of the present invention as 
recited in independent claim 5 in combination with the other limitations recited 
in each of the independent claims. 

Yamamoto (U.S. Patent No. 6,701,455) discloses a storage system 
which preserves data integrity, even when communications line, or similar, 
errors arise between the local disk system and the remote disk system. When 
there is no communication line error between the local disk system and the 
remote disk system, the local disk system sends a time stamp or the write 
order information with the write data to the remote disk system. This enables 
the remote disk system to make a copy with data integrity on the disk unit in 
the remote disk system itself. If there is a communication line error, the 
remote disk system allocates an empty disk unit and makes a copy with data 
integrity on the allocated disk unit after the communication line error between 
the local disk system and the remote disk system is detected. (See, e.g., 
Abstract and column 1, line 66, through column 2, line 20). 
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However, unlike the present invention, Yamamoto does not teach or 
suggest that the storage device system has a table in which the reception 
times corresponding to each write-in data which is waiting in the temporary 
storage device are arranged in the order from an older one, and a device for 
searching write-in data to determine for which data said more than the 
predetermined time has passed from the reception time. More particularly, 
Yamamoto fails to teach or suggest the above described first feature of the 
present invention recited in independent claims 1 and 5, the above described 
second feature of the present invention as recited in independent claim 1 and 
the above described third feature of the present invention as recited in 
independent claim 5 in combination with the other limitations recited in each of 
the independent claims. 

Kimura (U.S. Patent No. 6,816,951) discloses a method and system for 
an information storage system comprising a plurality of storage devices 
receiving write requests from a plurality of host devices that includes a 
redundant sequence generator arrangement for producing sequence 
information. The sequence information is associated with the write requests 
and provides data recovery for data failures. The system may be configured 
for a single-site configuration that includes two or more sequence generators, 
or a dual-site configuration that includes two (or more) sequence generators 
distributed across the dual sites. The sequence generator may be provided 
internal to the information storage system. The invention also comprises first 
means for providing sequence information and second means for providing 
sequence information to produce sequence information used to distinguish 
the sequence in which write requests are issued from host devices to 
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information storage devices; and where the first means for providing 
sequence information and the second sequencing means operate 
independently of each other. Specifically, the first sequencing means and 
second sequencing means provide sequence information to the information 
storage devices through separate routes. The information storage devices 
then use that sequence information to establish a sequence order of write 
requests received from the host devices. (See, e.g., Abstract and column 3, 
lines 29-44, and column 4, line 40, through column 5, line 64). 

However, unlike the present invention, Kimura does not teach or 
suggest that the storage device system has a table in which the reception 
times corresponding to each write-in data which is waiting in the temporary 
storage device are arranged in the order from an older one, and a device for 
searching write-in data to determine for which data said more than the 
predetermined time has passed from the reception time. More particularly, 
Kimura fails to teach or suggest the above described first feature of the 
present invention recited in independent claims 1 and 5, the above described 
second feature of the present invention as recited in independent claim 1 and 
the above described third feature of the present invention as recited in 
independent claim 5 in combination with the other limitations recited in each of 
the independent claims. 

Ohran (U.S. Patent No. 6,871 ,271 ) discloses a method and system for 
backing up and restoring computer data in the event that data is corrupted or 
lost. After a mirrored or backup copy has been made, data blocks that are to 
be overwritten in response to a write request are stored in a preservation 
memory prior to being overwritten. The data blocks stored in the preservation 
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memory are time-stamped to designate the chronological order by which the 
data blocks were overwritten. If data becomes corrupted, the data blocks of 
the preservation memory are applied to the corrupted data in reverse 
chronological order until such time that a valid, non-corrupted set of data is 
obtained. In this manner, data more recent than that associated with the full 
mirrored or backup copy can be reconstructed. (See, e.g., Abstract and 
column 2, line 34, through column 3, line 50). 

However, unlike the present invention, Ohran does not teach or 
suggest that the storage device system has a table in which the reception 
times corresponding to each write-in data which is waiting in the temporary 
storage device are arranged in the order from an older one, and a device for 
searching write-in data to determine for which data said more than the 
predetermined time has passed from the reception time. More particularly, 
Ohran fails to teach or suggest the above described first feature of the present 
invention recited in independent claims 1 and 5, the above described second 
feature of the present invention as recited in independent claim 1 and the 
above described third feature of the present invention as recited in 
independent claim 5 in combination with the other limitations recited in each of 
the independent claims. 

Therefore, since the cited references fail to teach or suggest the above 
described first feature of the present invention recited in independent claims 1 
and 5, the above described second feature of the present invention as recited 
in independent claim 1 and the above described third feature of the present 
invention as recited in independent claim 5 in combination with the other 
limitations recited in each of the independent claims, it is submitted that all of 
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the claims are patentable over the cited references whether taken individually 
or in combination with each other. 

F. Conclusion 

Applicant has conducted what it believes to be a reasonable search, 
but makes no representation that "better" or more relevant prior art does not 
exist. The United States Patent and Trademark Office is urged to conduct its 
own complete search of the prior art, and to thoroughly examine this 
application in view of the prior art cited herein and any other prior art that the 
United States Patent and Trademark Office may locate in its own independent 
search. Further, while Applicant has identified in good faith certain portions of 
each of the references listed herein in order to provide the requisite detailed 
discussion of how the claimed subject matter is patentable over the 
references, the United States Patent and Trademark Office should not limit its 
review to the identified portions but rather, is urged to review and consider the 
entirety of each reference, and not to rely solely on the identified portions 
when examining this application. 

In view of the foregoing, Applicant requests that this Petition to Make 
Special be granted and that the application undergo the accelerated 
examination procedure set forth in MPEP 708.02 VIII. 

G. Fee(37C.F.R. 1.17(1)) 

The fee required by 37 C.F.R. § 1.1 7(i) is to be paid by: 

[ X] the Credit Card Payment Form (attached) for $130.00. 

[ ] charging Account the sum of $1 30.00. 

A duplicate of this petition is attached. 
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Please charge any shortage in fees due in connection with the filing of 
this paper, including extension of time fees, or credit any overpayment of fees, 
to the deposit account of MATTING LY, STANGER, MALUR & BRUNDIDGE, 
P.C., Deposit Account No. 50-1417 (501.43387X00). 

Respectfully submitted, 

MATTINGLY, STANGER, MALUR & BRUNDIDGE, P.C. 




Reg. No. 29,621 

CIB/jdc 

(703) 684-1120 
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